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ABSTRACT In the Mediterranean Sea, photophilic algae are the main feature of well-lit littoral rocky bottoms. Despite differences in the structure of the algal 
cover, their faunistic associations are considered to fairly be homogeneous. The aim of the present study is to relate the structural variations in space 
of photophilic algae assemblages and their associated malacological taxocoenes. 

Two main structural patterns, respectively depth-related and algae-related, have been found for the mollusc associations. The first pattern may be 
considered as a sort of biological record of overall depth-related changes in water movement. The second better reflects the variability in habitat 
complexity resulting from the morphology of the dominant algal thalli. 

RIASSUNTO II taxocene a molluschi delle alghe fotofile dell’isola di Lampedusa (Stretto di Sicilia, Mediterraneo meridionale). 

Nel Mediterraneo, le alghe fotofile sono la principale emergenza fisionomica dei fondi rocciosi ben illuminati. Nonostante le differenze nella strut- 
tura della copertura algale, le associazioni faunistiche sono considerate come abbastanza omogenee. Scopo del presente lavoro e di correlate le varia- 
zioni strutturali nello spazio delle associazioni di alghe fotofile e delle malacocenosi ad esse legate. 

Sono stati evidenziati due diversi patterns strutturali delle associazioni malacologiche, rispettivamente ‘profondita-dipendente’ e ‘alga-dipendente'. 
II primo puo essere considerato una sorta di registratore biologico della variazione complessiva dell’energia ambientale (idrodinamismo) che si svi- 
luppa con la profondita. In particolare, una prima associazione, composta da poche e selezionate specie, sembra essere strettamente legata alia zona di 
frangente; una seconda associazione, piu diversificata, si rinviene al livello immediatamente sottostante. Queste due malacocenosi superficiali sono 
nettamente separate da un sottostante cenoclino, che si sviluppa con l’aumentare della profondita, attraverso una forte discontinuity faunistica. II 
secondo pattern e ben correlato con la variability nella complessita di habitat prodotta dalla morfologia dei talli algali dominanti. In particolare, 
sono state messe in evidenza tre malacocenosi principali, associate rispettivamente a macrofite di grande taglia con cauloide singolo eretto e ben arti- 
colato (ad esempio Cystoseira spinosa ), macrofite erette di taglia media con cauloide cespitoso (ad esempio Cystoseira amentacea) ed, infine, a macrofite 
di taglia medio-piccola con talli poco articolati, ad esempio le feofite dei generi Halopteris e Dictyota. 

R. CHEMELLO , Dipartimento di Biologia Animale, via Archirafi, 18 1-90123 Palermo (Italia). 

G.F. RUSSO, Stazione Zoologica “A. Dohrn”, Lab. di Oceanografia Biologica, villa Comunale, 1-80121 Napoli (Italia). 


INTRODUCTION 

According to the bionomic model of PERES & PlCARD (1964), 
photophilic algae are the main feature of well-lit littoral rocky 
bottoms in the Mediterranean Sea and are at the same time, the 
structuring component of the coenotic system of the infralit¬ 
toral plain. Yet, the algal components of rocky bottoms are 
very variable both qualitatively and quantitatively, in space 
and time. 

This state of affairs was bionomically resolved through the 
identification of a number of ‘facies’ of the same single bio- 
coenosis, named according to the dominant species. Facies are 
the result of rearrangements in the dominance of different algal 
populationswhich are mainly related to light intensity, water 
movement and nutrient supply. More recently, PERES (1982) 
considered these bionomic units merely as ‘assemblages’, i.e. 
groups of co-occurring species which are the direct effect of the 
historical evolution of the environment. MEINESZ et al. (1983) 
re-evaluated the ecological meaning of‘facies’, considering them 
as single, different ‘biocoenoses’, i. e. well-integrated systems 
recurring in space and time. 

Despite this bionomic re-evaluation, the ecological organiza¬ 
tion of these systems, in terms of structure and function, has 
been poorly investigated, mainly as regards the animal compo¬ 
nent. The first comprehensive studies of Bellan-Santini (1962) 


and Ledoyer (1962) gave a descriptive analysis of the vagile 
fauna associated withthe different algal facies of shallow rocky 
bottoms, but little attention was paid to their variability in 
space and time. Molluscs seem to be an important group in the 
fauna living in these systems. POULICEK (1985) found an almost 
homogeneous mollusc assemblage between 3 and 30 m depth, 
on a rocky bottom near Calvi (Corsica), but gave no information 
on the structure of the associated algal cover. 

The problem is therefore to couple investigations on differ¬ 
ent types of algal cover with those on their associated fauna. The 
aim of the present study, carried out on the rocky bottoms of 
Lampedusa, a southern Mediterranean island, is to examine vari¬ 
ations with depth and exposure of both the photophilic algae 
assemblages and the associated malacological taxocoene. Little is 
known about the malacological associations living around this 
island, as the qualitative collections of Spada et al. (1973) repre¬ 
sent the only data available. In their study, each species was 
attributed to a biocoenosis sens a PLres & PlCARD (1964), and 
the presence of a certain number of littoral systems was deduced 
by simply assuming a strict relationship between species and 
ecological systems. Apart from the faunistic interest of this 
work, the Authors did not provide information on the structure 
of the different mollusc assemblages and on the habitat they 
originated from. 
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again to remove the organ¬ 
isms of the hypostraturn 
(Chemello, 1991). After eval¬ 
uation of the algal cover, the 
samples were washed through 
a 0.5mm mesh sieve and all 
living specimens were sorted, 
identified and counted. 

Data analysis 

Community parameters, sen- 
si / Boudouresque (1971), 



Figure 1. The Island of Lampedusa with the sampling transects. 


MATERIALS AND METHODS 
Study area 

The island of Lampedusa, in the Pelagian archipelago (Strait of 
Sicily), is a calcareous plateau belonging to the North-African 
platform (Fig.l). The name ‘Pelagian’, meaning “island of open 
sea”, explains why the island has only 40-60 days/year of calm 
waters. The morphology of the coast and the slope of the bot¬ 
tom are varied: the northern side is characterized by high cliffs 
with fallen boulders, the southern side is indented by rias which 
descend gently into the sea. 

A preliminary analysis of the biocoenoses highlighted two 
main environmental factors characterizing the coastal area: 
water movement and sanding down. The former affects the 
northern coast, characterized by pebbles and gravel while the 
latter factor affects the southern coast, where sandy bottoms are 
covered by dense beds of Posidonia oceanica. As regars the hard 
substrata, above 12 m depth these are covered by rich assem¬ 
blages of photophilic algae, without marked differences in com¬ 
position around the island (Chemello & Dl Geronimo, 1992). 

Sampling procedures 

In July 1990 a total of forty-five samples of benthos were col¬ 
lected from hard bottoms by scuba divers. The sampling proto¬ 
col considered 5 levels (0, -1, -3, -5, -10 m) along 9 transects 
distributed around the island (Fig. 1). 

A homogeneous area of 900 cm 2 (30x30cm) was sampled in 
three phases, in order to prevent the escape of the vagile fauna. 
First, a suction sampler was used for the collection of vagile fau¬ 
na; the algal cover was then scraped off with a hammer and chis¬ 
el and stored in a nylon bag; lastly, the suction sampler was used 


such as abundance, species 
richness, qualitative and 
quantitative dominance, fre¬ 
quency and diversity, were 
calculated on the thcraw 
data, arranged in a 
species/samples matrix. The 
Shannon & Weaver (1948) 
diversity index (H), based 
on the probabilistic sorting 
of individuals among species 
and evenness (J), calculated 
according to the formula 
proposed by PlELOU (1966), were utilized as measures of 
assemblage organization. 

Structural analysis was performed using multivariate techniques 
of correspondence analysis (BENZECRI, 1973). The significance 
of the factors in the ordination model was evaluated using the 
test of Frontier (1974). 

RESULTS 

Descriptive analysis 

A total of 10562 individuals belonging to 176 species were col¬ 
lected. 138 species (78.4%) and 9356 individuals (88.6%) were 
Gastropods, 10 species (5.7%) and 617 individuals (5.8%) were 
Polyplacophorans, and 28 species (15.9%) and 589 individuals 
(5.6%) were Bivalves (Tab.l). Among the gastropods, the fami¬ 
ly Rissoidae (26 species and 3491 individuals) was dominant in 
both qualitative and quantitative terms, with some species of 
particular biogeographical interest, such as Rissoa scurra and 
Alvania oranica. 

On the whole, the most frequent species (100% of samples) 
were Vermetus triquetrus , Dendropoma petraeum and Sinezona cingu- 
lata at 0 m; Acanthochitona crinita at 1 m \Jujubinus gravinae and 
Columbella rust tea at 3 m; Jujubinus gravinae and Rissoa variabilis 
at 5 m; Bittiuni latreillii , Tricolia tenuis and Alvania lineata at 10 
m depth (Fig. 2). 

The dominant species were Dendropoma petraeum (57.0%), 
Sinezona cingulata (9.4%), Alvania beniamina (7.0%), Vermetus 
triquetrus (6.6%) and Cardita calyculata (3.5%) at 0m; Setia 
ambigua (13.3), Acanthochitona crinita (11.3%), Alvania beniami¬ 
na (10.7%), Dendropoma petraeum (9.2%) and Rissoidae spp. juv. 
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(8.4%) at lm; Setia ambigua (25.7%), Bittium latreillii (17.5%), 
Rissoa similis (5.7%), Acanthochitona crinita (4.8%) and Jujubinus 
gravinae (3.8%) at 3m; Bittium latreillii (18.0%), Eatonina fulgi- 
da (6.6%), Setia ambigua (6.4%), Musculus costulatus (5.5%) and 
Rissoa similis (5.2%) at 5m; Bittium latreillii (20.3%), Alvania 
l'meata (8.3%), Tricolia tenuis (7.8%), Alvania or ante a (6.8%) and 
Pisinna glabrata (4.7%) at 10m. 

In Fig. 3, the values of abundance (log scale) and species 
richness, obtained by grouping the samples according to depth, 
are reported in a direct biplot. A linear trend of increasing val¬ 
ues for both parameters is evident, except for the 5 m level, 
which is characterized by a decrease in abundance. 

The variation with depth of the quantitative dominance of 
molluscs in the hypostratum and epistratum is reported in Fig. 
4. At the 0 m level, the malacofauna of the hypostratum domi¬ 
nates with 75% of total abundance. From a depth of lm, the 
dominance of the epistratum malacofauna increases, with the 
increase in algal cover, reaching values between 50% and 80% 
between 3 and 10 m depth. 

As regards the diversity indexes, the same pattern is found in 
all the transects: H’ increases with depth (Fig. 5) as does J, 
which shows a particularly marked increase between 0 and 1 m 
(Fig. 6). 

Structural analysis by ordination 

Fig. 7 shows the ordination model obtained by correspondence 
analysis (two significant factors: Fl= 17.1% and F2= 10.4% of 
the total variance). In the factorial plane, the station-points have 
a parabolic distribution, typical of a quadratic relationship 


between the two factors (Fresi & Gambi, 1982). Along FI, the 
station-points are distributed with their consistent position 
along the depth transects, with the shallowest ones strongly 
polarized in the positive portion and the deepest ones in the 
negative. The lack of strong discontinuities accounts for the 
development of a coenotic gradient (coenocline). However, the 
shallow station-points (0-lm) are less clumped than the others, 
as a result of a higher coenotic variability at these levels (note 
the small discontinuity among the lm stations). Along F2, the 
intermediate and the deepest stations are rather spread out, with 
the latter strongly polarized in the positive part. 

In order to better distinguish the patterns of the model, the 
saturation values of the station-points along each of the two 
axes were considered separately (Fig. 8). In the plot, the 
‘depth-related’ pattern along FI becames more clear, while the 
distribution of station-points along F2 is well related to the 
changes in the dominant species of the algal cover. This ‘algae- 
related' pattern is due to the opposition of the stations charac¬ 
terized by Cystoseira spp., and the stations characterized by 
‘other phaeophycaeae’, in the negative part of the factor. 
Among the Cystoseira spp. stations, the displacement along F2 
is, in turn, ‘depth-related’. In fact, the deep stations (character¬ 
ized by C. spinosa) have a strong polarization while the shallow 
stations (characterized by C. amentacea and C. compressa) have 
low saturation values. 

In order to assess how the malacological taxocoene behaves in 
relation to the ‘depth-related’ gradient described, a plot of the 
saturation values along FI of both station-points and species- 
points was made (Fig. 9). Three clusters of species, accounting 






Figure 2. dominant species per depth. 
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Specific richness 

Figure 3. Direct biplot of abundance values, in log scale, and specific richness per depth 


for three different malacological assemblages, are evident (Tab. 
3). Cluster A is associated with the 0 m stations, cluster B is 
associated with the 1 m stations, and cluster C includes the 
species related to the stations in the 3-10 m depth range, where 
a clear coenocline is evident. 

In order to assess how the mollusc taxocoene is related to 
the algae-related gradient, a plot of the saturation values 
along F2 of both the station-points and the species-points was 
made (Fig. 10). A malacological coenocline is displayed along 
this axis. However, some slight discontinuities may be 
observed, consistent with the pattern of the station-points. A 
first discontinuity in the malacological coenocline (between 
clusters A and B; cfr. Tab. 3) separates the species associated 
with Cystosetra spp. from those associated with Halopteris spp., 
Dictyopteris spp. and other Phaeophyceae. A further slight dis¬ 


continuity within cluster A separates, 
in turn, the malacological association 
related to the deep species of Cysto- 
seira from that related to the shallow 
ones. 

The shallow stations PM1 and 
PG1, characterized by a turf com¬ 
posed of rhizoids of Dictyota fasciola 
and Ampbiroa rigida , are strongly 
polarized in the negative part of the 
factor, together with the molluscs Ris- 
soa scurra , Setia ambigua and Acantbo- 
chitona crinita. Together with the 
deepest stations, colonized by Cysto- 
seira spinosa , is clustenzed an interme¬ 
diate one (PG3), characterized by Sar- 
gassum vulgare , which has a similar 
malacological association despite the 
difference in depth. 

DISCUSSION AND CONCLUSION 

The Pelagian archipelago is along way from polluted areas and 
is influenced by large exchanges of water masses between the 
western and eastern basins of the Mediterranean. Also from a 
biogeographical point of view, the islands may be considered a 
transitional zone between the eastern and western Mediter¬ 
ranean sub-regions. The co-occurence in the malacological asso¬ 
ciations of abundant populations of eastern (e.g. Rissoa scurra) 
and western taxa (e.g. Alvama oranica) is further evidence of a 
biographical crossroads. 

The coastal environment around the island is of particular 
interest, as a high variability in environmental and biological 
parameters occurs over a restricted area. The environmental gra¬ 
dients are particularly steep, allowing a more effective interpre¬ 
tation of the natural patterns. On the other hand, the main lit¬ 
toral feature of shallow rocky bottoms, 
above 10 m depth, is the presence of 
luxuriant algal associations which are 
almost homogeneous in species compo¬ 
sition (Scammacca et aL , 1993). 

The malacological taxocoene living 
in this environment show their two 
main structural patterns, related to 
depth and to type of algal cover respec¬ 
tively. The first pattern may be consid¬ 
ered as a sort of biological record of 
depth-related changes in environmental 
energy (i.e. water movement). Two 
malacological assemblages (groups FI-A 
and Fl-B in Tab. 3) may be recognized 
in the upper levels of the transects (0 
and lm). In the literature (PfiRfes & 
Picard, 1964; Bf.llan-Santini, 1962; 
1964; Pandolfo et al. , 1992), these 
assemblages are mixed in the single 
association of the ‘exposed upper 
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Figure 4. Variations with depth of quantitative dominance of molluscs in the epistratum and hypostratum 

of Cystosetra algal tuft. 
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Species ordered by frequency of occurrence 

Fr% 

1 

Vermetus triquetrus 

77,8 

2 

Rissoa similis 

75,6 

3 

Acanthochitona crinita 

75,6 

4 

Mitra cornicula 

73,3 

5 

Bittium latreillii 

68,9 

6 

Setia ambigua 

68,9 

7 

Jujubinus gravmae 

68,9 

8 

Sinezona cmgulata 

66,7 

9 

Cardita calyculata 

66,7 

10 

Columbelta rustica 

64,4 

11 

Conus mediterraneus 

64,4 

12 

Eatonina fulgida 

57,8 

13 

Tricolia tenuis 

55,6 

14 

Musculus costulatus 

53,3 

15 

Alvania hneata 

48,9 

16 

Cerithium sp. juv. 

46,7 

17 

Rissoa variabihs 

46,7 

18 

Alvania beniamina 

44,4 

19 

Alvania oranica 

42,2 

20 

Hammoea hydatis 

42,2 

21 

Nassarius costulatus 

42,2 

22 

Alvania cimex 

40 

23 

Alvania cancellata 

37,8 

24 

Chiton ohvaceus 

33,3 

25 

Gibberula miliaria 

33,3 

26 

Musculus discors 

31,1 

27 

Rissoa guerimi 

31,1 

28 

Chauvetia submamillata 

31,1 

29 

Muricopsis cristata 

31,1 

30 

Area noae 

31,1 

31 

Coralliophila meyendorffii 

31,1 

32 

Dendropoma petraeum 

28,9 

33 

Pisinna glabrata 

28,9 

34 

Barleeia unifasciata 

28,9 

35 

Gibbula turbinoides 

28,9 

36 

Lepidochitona corrugata 

" 26,7 

37 

Rissoa scurra 

26,7 

38 

Granulina clandestma 

26,7 

39 

Runcina sp. 

26,7 

40 

Cerithium rupestre 

26,7 

41 

Vex ilium savignyi 

24,4 

42 

Hexaplex trunculus 

24,4 

43 

Vexillum ebenus 

24,4 

44 

Nodulus contortus 

22,2 

45 

Pisania striata 

22,2 

46 

Clanculus cruciatus 

22,2 

47 

Striarca lactea 

22,2 

48 

Marshallora adversa 

20 

49 

Cerithium vulgatum 

17,8 

50 

Chrysallida doliolum 

17,8 



Species ordered by total dominance 

Dt% 

1 

Dendropoma petraeum 

17,8 

2 

Bittium latreillii 

11,2 

3 

Setia ambigua 

8,27 

4 

Alvania beniamina 

4,07 

5 

Rissoa similis 

3,56 

6 

Sinezona cingulata 

3,5 

7 

Acanthochitona crinita 

3,45 

8 

Vermetus triquetrus 

3,07 

9 

Eatonina fulgida 

2,7 

10 

Alvania Hneata 

2,63 

11 

Tricolia tenuis 

2,6 

12 

Alvania oranica 

2,26 

13 

Cardita calyculata 

2,17 

14 

Mitra cornicula 

1,93 

15 

Musculus costulatus 

1,8 

16 

Haminoea hydatis 

1,64 

17 

Pisinna glabrata 

1,49 

18 

Jujubinus gravinae 

1,37 

19 

Alvania cancellata 

1,23 

20 

Lepidochitona corrugata 

1/15 

21 

Cerithium sp. juv. 

1,07 

22 

Rissoa scurra 

0,86 

23 

Columbella rustica 

0,85 

24 

Chiton olivaceus 

0,82 

25 

Barleeia unifasciata 

0,81 

26 

Gibberula miliaria 

0,8 

27 

Granulina clandestma 

0,74 

28 

Nodulus contortus 

ojT 

29 

Nassarius costulatus 

0,67 

30 

Runcina sp. 

0,65 

31 

Conus mediterraneus 

0,57 

32 

Musculus discors 

0,55 

33 

Rissoa variabilis 

0,53 

34 

Pusillina radiata 

0,52 

35 

Rissoa guerinii 

0,47 

36 

Chauvetia submamillata 

0,43 

37 

Pisania striata 

0,35 

38 

Muricopsis cristata 

0,34 

39 

Gibbula turbinoides 

0,33 

40 

Vexillum savignyi 

0,32 

41 

Alvania cimex 

0,31 

42 

Marshallora adversa 

0,29 

43 

Cerithium vulgatum 

0,25 

44 

Fissurella nubecula 

0,23 

45 

Area noae 

0,22 

46 

Hexaplex trunculus 

0,22 

47 

Patella caerulea 

0,22 

48 

Coralliophila meyendorffii 

0,21 

49 

Cerithium rupestre 

0,21 

50 

Clanculus cruciatus 

0,17 


Table 1. species arranged in order of their frequency of occurrence and dominance, respectively. 
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Transect 

Sample 

Depth 

s 

N 

H’ 

J 

PMA 

PMO 

0 

26 

870 

2,20802 

0,6777 


PM1 

-1 

17 

250 

1,57613 

0,55631 


PM3 

-3 

27 

167 

2,81862 

0,85521 


PM5 

-5 

39 

136 

3,26383 

0,89089 


PMX 

-10 

49 

141 

3,4137 

0,87715 

PGA 

PGO 

0 

19 

350 

1,27545 

0,43317 


PG1 

-1 

26 

487 

2,28575 

0,70156 


PG3 

-3 

45 

185 

3,31119 

0,86984 


PG5 

-5 

39 

103 

3,42221 

0,93412 


PGX 

-10 

56 

1028 

2,77008 

0,68816 

IDC 

ICO 

0 

13 

337 

0,75717 

0,2952 


IC1 

-1 

14 

42 

2,35989 

0,89422 


IC3 

-3 

17 

71 

2,25832 

0,79709 


IC5 

-5 

30 

335 

2,13024 

0,62632 


ICX 

-10 

51 

482 

2,46501 

0,62694 

CPO 

CPO 

0 

25 

390 

1,6783 

0,52139 


CPI 

-1 

21 

137 

2,36557 

0,77699 


CP3 

-3 

30 

126 

2,97955 

0,87603 


CP5 

-5 

48 

423 

2,77096 

0,71579 


CPX 

-10 

35 

291 

2,27678 

0,64038 

SPI 

SPO 

0 

12 

178 

1,35472 

0,54518 


SPI 

-1 

20 

164 

2,01587 

0,67291 


SP3 

-3 

19 

63 

2,30063 

0,78135 


SP5 

-5 

22 

89 

2,35434 

0,76167 


SPX 

-10 

35 

100 

3,10392 

0,87303 

FAR 

FRO 

0 

17 

299 

0,9153 

0,32306 


FR1 

-1 

12 

64 

2,01602 

0,81131 


FR3 

-3 

26 

63 

2,84451 

0,87306 


FR5 

-5 

28 

76 

2,99829 

0,89979 


FRX 

-10 

26 

62 

3,075 

0,9438 

PAL 

PAO 

0 

12 

277 

0,715 

0,28774 


PA1 

-1 

14 

60 

2,099 

0,79536 


PA3 

-3 

17 

114 

2,043 

0,72109 


PA5 

-5 

28 

64 

2,944 

0,8835 


PAX 

-10 

49 

142 

3,499 

0,89907 

CGR 

CGO 

0 

17 

156 

1,422 

0,5019 


CGI 

-1 

27 

92 

2,8401 

0,86172 


CG3 

-3 

32 

415 

2,0001 

0,57711 


CG5 

-5 

31 

165 

2,894 

0,84275 


CGX 

-10 

45 

338 

2,701 

0,70955 

PSO 

PSO 

0 

18 

204 

1,752 

0,60615 


PS1 

-1 

24 

196 

2,003 

0,63026 


PS3 

-3 

32 

610 

1,678 

0,48417 


PS5 

-5 

30 

67 

3,232 

0,95025 


PSX 

-10 

42 

153 

3,1701 

0,84815 


Table 2. Number of species (S;, number ot individuals (N), Shannon diversity index {H’) and evenness (J) of each sample. 
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Groups 




FI 

F2 

1 

Vermetus triquetrus 

A 

B 

2 

Rissoa similis 

c 

A” 

3 

Acanthochitona crinita 

B 

B 

4 

Mitra cornicula 

C 

B 

5 

Bittium tatreillii 

C 

A’ 

6 

Setia ambigua 

c 

B 

7 

Jujubmus gravmae 

c 

B 

8 

Sinezona cingulata 

A 

B 

9 

Cardita calyculata 

B 

B 

10 

Columbella rustica 

C 

A” 

11 

Conus mediterraneus 

C 

B 

12 

Eatonina fulgida 

c 

A” 

13 

Tricoha tenuis 

c 

A’ 

14 

Musculus costulatus 

c 

A” 

15 

Alvania hneata 

c 

A’ 

16 

Cerithium sp. juv. 

c 

A’ 

17 

Rissoa variabilis 

c 

A’ 

18 

Alvania bemamina 

B 

B 

19 

Alvania oranica 

c 

A’ 

20 

Haminoea hydatis 

c 

A” 

21 

Nassarius costulatus 

c 

A’ 

22 

Alvania cimex 

c 

A’ 

23 

Alvania cancellata 

c 

B 

24 

Chiton olivaceus 

c 

B 

25 

Gibberula miliaria 

c 

A’ 

26 

Musculus discors 

c 

A’ 

27 

Rissoa guerinii 

B 

B 

28 

Chauvetia submamillata 

c 

A’ 

29 

Muricopsis cristata 

c 

A’ 

30 

Area noae 

c 

A’ 

31 

Coralhophila meyendorffii 

c 

A” 

32 

Dendropoma petraeum 

A 

A” 

33 

Pismna glabrata 

c 

A’ 

34 

Barleeia unifasciata 

c 

A’ 

35 

Gibbula turbinoides 

c 

A’ 

36 

Lepidochitona corrugata 

A 

B 

37 

Rissoa scurra 

B 

B 

38 

Granuhna clandestina 

C 

A’ 

39 

Runcina sp. 

B 

A’ 

40 

Cerithium rupestre 

C 

B 

41 

Vexillum savignyi 

C 

A’ 

42 

Hexaplex trunculus 

c 

A’ 

43 

Vexillum ebenus 

c 

B 

44 

Nodulus contortus 

c 

A’ 

45 

Pisama striata 

A 

B 

46 

Clanculus cruciatus 

c 

A’ 

47 

Striarca lactea 

c 

B 

48 

Marshallora adversa 

c 

A’ 

49 

Rissoa juv. ind. 

c 

B 

50 

Cerithium vulgatum 

c 

A’ 


Groups 




FI 

F2 

51 

Chrysallida doliolum 

C 

A’ 

52 

Pollia dorbignyi 

C 

A’ 

53 

Calhostoma laugieri 

c 

A” 

54 

Chauvetia brunnea 

c 

A’ 

55 

Alvania discors 

c 

A’ 

56 

Bittium reticulatum 

c 

A’ 

57 

Pinctada radiata 

c 

A’ 

58 

Patella caerulea 

A 

A’ 

59 

Pollia scabra 

c 

A’ 

60 

Fusmus rudis 

c 

A’ 

61 

Jujubmus striatus 

c 

A’ 

62 

Lamellaria perspicua 

c 

B 

63 

Odostomia erjaveciana 

c 

A’ 

64 

Fissurella nubecula 

A 

A” 

65 

Mytilaster minimus 

A 

A” 

66 

Lepidopleurus scabridus 

c 

B 

67 

Ischnochiton rissoi 

c" 

A’ 

68 

Alvania semistriata 

B 

A” 

69 

Ocinebrina edwardsii 

A 

B 

70 

Ctena decussata 

C 

A’ 

71 

Emarginula octaviana 

C 

B 

72 

Aplysia fasciata 

c 

A’ 

73 

Plagiocardium papillosum 

c 

B 

74 

Pusillina radiata 

” c 

B 

75 

Ammomcera fischeriana 

B 

’ A 1 

76 

Myoforceps aristata 

C 

B 

77 

Elysia timida 

B 

B 

78 

Thuridilla hopei 

B 

B 

79 

Mitrella scripta 

B 

B 

80 

Elysia viridis 

C 

A’ 

81 

Acmaea virginea 

B 

B 

82 

Stramonita haemastoma 

C 

A’ 

83 

Mitra nigra 

C 

A’ 

84 

Acanthochitona fascicularis 

C 

A’ 

85 

Alvania scabra 

C 

A’ 

86 

Mitrella sp. juv. 

c 

A’ 

87 

Vexillum tricolor 

c 

A’ 

88 

Rissoella inflata 

c 

A’ 

89 

Colubraria reticulata 

c 

A’ 

90 

Lepidochitona cmerea 

B 

B 

91 

Mitrella spelta 

c 

B 

92 

Clavagella melitensis 

c 

A’ 

93 

Mangiliella taemata 

c 

A’ 

94 

Clanculus jussieui 

c 

A” 

95 

Megalomphalus azonus 

c 

A' 

96 

Lithophaga hthophaga 

c 

B 

97 ~~ 

Gibbula varia 

B 

B 

98 

Alvania geryonia 

c 

A’ 

99 

Buccmulum corneum 

B 

B 

100 

Aplysiopsis elegans 

C 

A’ 


Table 3- Groups of species according their position of FI and F2. The species are numbered according to their frequency of occurrence. 
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Depth 
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Figure 5. Patterns of Shannon diversity index in all the transects. 
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Om lm 3m 5m 10m 

Depth 

! + PMA ^PGA &IDC x CPO ♦ SPI *_FAR ^PAL ^CGR ^PSO -Trend 
Figure 6. Patterns of evenness index, according to PlELOU, in all the transects. 


mfralittoral’. In the present study they are clearly secluded, mark¬ 
ing a discontinuity between the true surf zone and a deeper level 
with relatively low water movement. The assemblage of the upper 
level (Om) is characterized by low evenness values due to the dom¬ 
inance of a few selected species such as Dendropoma petraeum. A 
more even and diversified assemblage is present in the lower level 
(lm) due to the less selective environmental conditions. 

Below 3m, a depth-related coenocline (group Fl-C in Tab. 
3) follows a coenotic discontinuity which probably marks the 
change from lacerating to oscillating water movements (‘first 
critical depth’ of the zonation model of Riedl, 1971). The coen¬ 
ocline is characterized by an increase in community organiza¬ 
tion with depth, reflected by the increasing values of diversity 
and evenness. 

Apart from depth-related changes in environmental ener¬ 
gy, the malacological assemblages show a second structural 
pattern related to the habitat complexity of the dominant 
algal morphology. Two main assemblages related to different 
types of algal thallus morphology were recognized. The first 
(group F2-A in Tab. 3) is associated with structurally complex 


macrophytes of large size (10-40 cm) with erect and well- 
articulated cauloids, which were found at all depth levels (e.g. 
species of the genus Cystoseira). The second malacological 
assemblage (group F2-B in Tab. 3) is associated with simple 
structured macrophytes of small or medium size (5-15 cm) 
with less articulated thalli, such as the phaeophytae Halopteris 
spp. and Dictyota spp. 

In addition, among the species associated with Cystoseira 
spp., a further distinction may be made (AMICO et al. t 1985) 
between those living on large algae with single cauloids (e.g. C. 
spinosa ), which mainly colonize the lower levels of the transects, 
and those living on medium-sized algae with coespitose 
cauloids (e.g. C. amentacea ), which colonize the upper levels 
(sub-groups F2-A1 and F2-A 2 respectively in Tab. 3). 

Similar coenotic patterns on hard substrates, more related to 
biological (e.g. algal cover) than physical conditions (e.g. 
depth-related water movement), have been described for Poly- 
chaetes (Abbiati et al ., 1987; OlANGRANDE, 1988). On the 
basis of species composition, these studies point out the co¬ 
occurence on rocky bottoms of a faunistic and a floristic 
coenotic gradient. However, the relationships between the dif¬ 
ferent structural morphologies of the thalli and the related fau¬ 
nal association living ‘on’ and ‘inside’ this biological substrate 
were not investigated. 

The present study shows how the habitat structure repre¬ 
sented by the organisms is an environmental parameter which 
plays an important role in the marine environment. 
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Figure 9. Saturations of station-points and sample-points along FI. 
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Figure 10. Saturations of station-points and sample-points along F2. 
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